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(54) ENGINE COOLING DEVICE FOR CIVIL ENGINEERING/CONSTRUCTION MACHINERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an engine 
cooling device for civil engineering/construction 
machinery, capable of improving the cooling performance 
for an intermediate heat exchanger and a lower — stream- 
side heat exchanger, with no increase in the noise of a 
cooling fan noise. 

SOLUTION: The upper region of a heat exchanger 9 of 
an upper cover 13d of an engine compartment 4 as well 
as the region on the side of side cover 13b, closer to a 
sucking side, and the upper and side regions of the side 
cover 13b on the sucking side, are respectively provided 
with sucking ports 16a, 16b, 16c, and 1 6d which take in a 
cooling wind P from outside and then guide it to a 
cooling fan 11. The sucking ports 16a and 16b are 
provided at such positions as directly introduce the 
outside air to a radiator 9c not through an inter cooler 
9a and an oil cooler 9b but through the gap of dimension 
d1. 
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(54) immco^tt} - mmmwLcr)^^^^ 









(57) [M^J] 

=r.^Z>Z^^4t <&_±lJjs<— 1 3d«^« 

Jjjte. ^tcss5txmu^^7^^— i3b ^ i .^nR^^t oMjuj^GHg 

^11 tc^>.-r -S^iA P 1 6 a , 16b, 16c, 16 
d ^^rtl^tL^^, 16a ^MiA p 16b fifc^ 

m^r-f — ^ — ^ 9 a S.TJ^-f /\^^~-=y 9 b ^r^^^l 

vhiSfcd 1 W^^LT7 ^ 9 c JCM^^T 




[4#f=Ffit^co*S[g] 

[it ^js i ] ±^ - mmmmco^^^^m.f*ii^?ftmm.£: 
-r <5 ?^ap ^ 7- >- a . 

<ta#AA n A „ 

jz.m^mmco m^j? ^> -r A-m>m . -fsk<ru. ^u^e 

IE_t »DW iffc S^m^S^ tA_L:?d m^cA^^ £r ^"A ~ A ^ < 

^ corm^mm^tm <o A; ^ < u/cin a ^^tts 

[tw^gs 3 ] jt ?s tmm^m^x a JbfB-F^Mijua^m^ a 
<r> m o m m -tAA £r . j^m^F-mmm^cm^com ^ ^^^r^ 

©1/15 ^^Jh^r Lfc^t ^Jttm^i-^ft^JS 1 ^fc 

jhte^ ^ m f^j JLi a^^pjaffl cozvm. & m^-r z> 
c/ ym ^. n a . 

^'pp^i^ r e al ^er^m t a <^ al ai _t ^tm m ^zmm . ~f ^ru^ 
^ ^ s> ^ ^-sj] ^5 v ^ -r . 

^d.mWcr>m-^ & CO ? <ht 1 -o/A\ ^M£r. Jb 

ws_b^emij^^^^5:^r^-r^ a*£< _Hfs^p H T^5sm^^Lr^ 

co m co m m & . Jbts ^ p^n^in^ a _bte ~f ^tm\m^ 
m^hi comcomm^r^^ <o a:^ < Lfc^^^»^t6 

cotmcomm ^w^mm^^mcom^^^^-^^ 
i s i 5 f$a±t Lfcr a &*$m a -t~ ^>m^m 4 ^au^ 

[ O O O 1 ] 

immcom-r^>^m^m\ ^mmi^. m&^^^^^co 
- m^mmco^^^^^^mwti^^ <o . 

[ O O O 2 ] 
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-f-^££3ftt££tf ^ LT{iMx.{iit#^ : Pl O— 103065 

[0003] -comm&mt^^ ±^tc - mwtmrnco^-z^v> 

^ ^^^>=^- ^ /v- — J*. l-^-Zfj 3l£S -r ^> /^-^n 

<Z) ^ 7v n -r ^£ ^ > ^ . ^ i^H ^ 7v n y . ^^nm^^ix^ 

r^i^^^-cjr^mu. T^»tEW. j&Tjz^tcotpm^^rL ^f^mt 
mumv^m^-r ^ ^ ^ ^ ^ . ^ o« ^ m m^^w&-rte 

^ TLK vtHHE ^ ?^ AH L- fc^ ^ . ^HiP^^^Vv^^ 

[ O O O 4 ] 

20 ^-r^. _tv5fcmu^v5c^§i. rfp^^^^^. -i^^mm^m 

£r^Ap U-T^-fU U/^^-*fl@L^ § a»>.^^. 31 7t"Fr^t^J^^ 
[0 0 0 5] ^d-e % ^5&P^-H^$rn^l_t ^"tir-5>^^S:c75 ^ 

t lt, ?^^p^ ^commmL&imtiu^^tzi- <o ^/i^^^p 

^ ^ ^ com^^i^J)u^^t^> r. ^ ,t -3 -r ^ Ap/Mfi- ^ fi vk; 
com^m^z&m < ci <h ^ < . ^ mi ^^i^^-^ -p ^ms?v 

mm CO ^ AP'h£#£ |Mj ^ -ti- ^> - ^/j^-C^ ^.zh^r - 
[ O O O 7 ] 

[i^Ms^-«¥^-r s fc^^o^jis:] ^com &j&mrf<.-r^tzito 

^ 3gp^ ( - Ks'ri?^ AUMlffl c7^^^ i^^^A ^ ^g^cc7^.7v n 
JbtB^^pmc^r^^^n^i-^^-rj^^E-fRfj. -f^iu. ^ 
zjz^co^mi-^ru^t\>n£rt^rL^ji_~mmm^m^^ 

mco^^ z/i/^MYmmA^^ ^-c: ^ jcmm^comj^nco ? 

^'Jsfj: < A t, l ^>75^ .A f d _ Attfc-fliJ *A 3^ A^ 0« 

Jb hB ^ ^ 3c ^^t^ A ^ < _A @B »ttmU 55^^ 
^ A. Mf #g /^fVi S {,riB ^: ^ Al-C "y ^ +ff ^ i ^ L. A" ^> 0 
50 [0 0 0 8] ^ <D J; 5 Lfc^P^<D|t^iI 1 
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z>mm-r?i~±, vftM-^ y i^&mm-rz> hi . 'j?ta < hi ^ 1 

<3 D d i-Ltci J; t9 . _b<5^H'J m ^ ^ f? 

[0 0 0 9] HEfc. ^PJ^*iS2^5^fi, Iff 

i _bfE^ra#*V^^:^^ coP^coRgP^^tfe Y) < UtciCI 

hi LT^6 C 

[0010] ~co«±: 5 (cfl|^Lfcfft*«2 tr^e^^-e 
f^t. bizE i^t^P-tn < t fc> l o«^An ^^^^^v ^^l/^^ 
m^r. ^ ^msg -p mm m ^ hi mi ^t^m^j ^ 

lOO 1 1] 3=7^ «Pj^f|«3(C^5|g^(i, fn 

5*cih i 3= 7tf^ 2 td^^^^ici^5v>-c. _t te ^ mmzz&m 
hi j=.m^Fm<mm^m^hi comcom.m-&^^^ -tfa-FWouj 

il&^^^GOj^^^p^^feco 1/1 5 miik±Lhi u^t^ 
lOO 12] r © i 9 IC^ Lfcfl^il 3 § T' 

^--S^ir^-e#^> o ^^l{31J^«9, ±il!L^>^< i: t 1 

mm^m^hi comcoi±.®z&fc\,^mm&^ u-r ^ ^ (^Rm 

_b ^-^r-s r. hi ^ 0 
[oo i 3] ~ <r> mt^^m^-r^ t^^^^mm^m^m 

vfclTLjjfc} {Z-Ki -=> ~C _t»fJUb ~F»f£m«J. ^O^coq^t^-eax 

^mm^^mhi ^m^t^±^ - 5*i£»feftco^ ^ 

[0 0 14] ^60Jz 5 L fd^PJ <75|»*rl 4 

^>5g^^iTt, ir ^%rmWl~j-Z> hi . ^^C<t^l-3 

v ^ » -e /j { js ^ mi t ^ cfc ^ -c ^ mi §5 ^l<^t 



[OO 1 5] ^7^. ^P^<D|i*rl5^6^P^^, ft 

hi ^WWthi LTV^ D 
[0 0 16] r ^ i 5 L fcft^JS 5 tc^ s IS^ T* 

S3:, bizti i^t-'j^j-ji < hi ^ i -i>cvm^i=i7!)^th>m^£srht~w- 
M^r, j=.^mm^mmhi^mm^^mhi<^r^coi:h^^)KK 

^m^>& t^-F^miJI^ 3^4^^ <o ^r^t*fg Sr« rn] _b ^ -^r 
[OO 1 7] ^7t. ^^f3R^fft>R3g 6 {-^^^5^S7t. f» 

[oois] -cox 5 i^m&z L,r=.m^^M e \^mz>mm-T? 

n - ^ ^ tr. ^ . b^fc-flliJ^^^:^^ ^mi 
t a) fm (V Jrb^^^CV ^ P^ ^ U -r ^ ^ R ?B ^ 

^^^{c^p^^^^^^t^-F^tmumv^^^^^^-r^. ^ 

[ O O 1 9 ] 

[0020] EJ2^ l^] 3 . [^] 1 . At 1^1 4 iTt. ^^gf^CO 
fW>RrH 1 , 2, 3 i^^^^^i-^f^-r^,zb^: - ^1^^^ 

m 2 ^co^g i commmm^mm ^^l^>±^k • ^^-^ 

z>=r-^^i/-M o> 9vmm m^i^ -ru^m^ m ^ i^ii 
^cozb^ - a^^^^^^^inswom i com 
mmmcomffe^^-rm 3^1 — 1 wfmi-x z><mmmm~^ 

«9 . E] 4 <i N EI 1 ^ A^te;A;[2J-efc-S n 
[0 0 2 1 ] l^J 2 4^7T^-r^/=E^ ej — '^MPSfA 
1 a ^^^./^-F^fS^tr^ 1 <ir. - ^-Fim^T^ 1 

A^i^m\m^m\^^n t-A^^m\m{^- 2 t . ^ico_b^p^tH]^ 

2 comj^-^fe^Jf^S^S-tT^iS^^ 3 ^ . \i^m\nM^i 2 hJ^.^ 



5 

£^[slte= 2 ^mT^^^ii- ^biXTX — Xs 6 a . — -A 6 b . 73. 

r>^<^- ^ h 6 c * ^ z> Mm^mm-c- $h z> -x ^ ^ ^ 6 ^ 

[ O O 2 2 ] _t5zfi Ufc«SRB«h.ii£«fflr 1 a t^^E - ^^ffm 

^3. m>^>^4. ^7->^^r>^^- }. 5 ^ ztzjz^mm 
m co v ^ ^ h 6 m^m ^ x> q=> t^sm u^v^ 

*T*> X*— Xs 6 a . T — J^ 6 b „ ^rx^<^X h 6 c f^-^rix 

t^^fru-^axiart-jfc^— -a :x y v^ 7 a . :r — x* v y x- 
[002 3 ] 7^*5. mm 2 «=p_txt> Lfciu±-> y 7 

a, 7b, 7c. iJelaJfflftijffi-E-— ^ ^x,R3 <7>?ftEE^e — 
1 td^-r^>-^^8 fx J: K> mWi ^ ^ ^£E7tf x ^ 3 3 3* 

ftLf=*. ^ K 1 O <t . g?i3£t&3§: 9 ^r^*P^-^>^^i>tL<^^ 

SPMP^^-t-^M^T VI 1 t . fffc^g^&gg 9 CO_t^)5 

st^r^^-a juj ms ^ ^: -e tT. 1 1 ^rvT^.Z/—;^m<7> 

ttWWl 2 t^^^tLTV^ 0 3£ ^ 9 ( ± £|J X 

r>-i 1© wig&jr.mMi^ mm & ^ . mm ^. «r 
ep^ ^;tx7j t ^ ?e ^ -c _t»f£mu izimti-f i^ri,t^jzmmm&i 
mm-t-t£*z>^^c — & — x 9 a i . i^^n-asm 

A'"F»ttm'jm3Xm^-r^^>^ x ^->? 9 c £x ^rco^m 

i^wzn ^rvtc.^mm^^^-t-te^^^'^ — x 9 c ^ 

£r a Ay T ; l^ r) Y X <5* — & — x 9 a J X^ x- z? >- 8 O -Zx y 

U. — ^ 9 b(i^ — ^ 9 a <7)TM'J(- 

U-Cmrizii U 7h iHiH: X" x* ^ ^ — & 7 a — 7 c ^P£rJ§l* 
®b-t-^>JE^-r/^^^^Sbvffi^r^^P U. ^ 9 c i3; 

^--r — x 9 b<z)^^ ^^mu-c^^nmp <^»fcix^rpi 
^TMJi^ig l. ^- x x x 8 co^^n^K^r?^-^n-r^> 0 

[0025] I^Hi ^l^i-J: 9^, -rv^ — ^— ^9 

a. ^--fyv^ — ^9b. ^O 5 ^ -V — ^ 9 c tt^f tl 
fe^>VM12 60 ffiS-^F^S M^iliJ t-- U ^ ^ Kl^jf^ 
^m^tffn^I^gSXT 9 a A^r/-ti^fmi-6#f*9 a 

b A^LTJ^^iix^r^^-r^^^g b B ^tx., ^ 

9 c {3:^ V^ V^^P^k^^ft^^^ga^ 9 c Aj^O^i-L^ 

9 a B i — 9 b B £ li^SSP cOrj^C^X^" 

Y - "7 -Mvf4- 9 b B > ^ ^Wlfc 9 e /\ 
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(-ffig ^ ^L-C*^ !9 . r<7)d 1(17^ — ^ttfa 9 c A« 
±T*[S]-+feHKDl/l 5 ^ ^? /J^f* ^ ±T,~C 

-^-7 9a^t^(i, ^^^^^^X^>^^m^*^> 
c J:^)/h^< ~c *3 ^ . m\ZL§&W-A2TFJ5tt<r>^rm&'\^ 

10 m 1 fp 2 ^mmco 9 a -c^ 55 ^, jr.^mij^^^^ ^ u-r 

[OO 2 6] ^Ad. ±MLf^^iVv ; V^4^^f[5^3iV 
i-- ^Jj/< — 1 3 !^ .1: X" ^ /tS: tL X" ^ ^ . -co^v^v 
^7^<— 1 3{^i<^-X. ^>-v?V8^ ^^PT7^^l 
3^m^9. jftj±^yy3 3, -77 7 3 4^«^^Mt5 

3 a ^ . 5S^^ 3 75^^>^-C^ffi!j-0^ «9 P&12±mm& 1 
3 b . JE^M^ ^ K> *iit±iW\m*r 1 3 c _h^7-^^ — 

20 1 3 d i: . flu ^7 ^ 1 3 e ^ . ^ ^ — 1 3 f &^As 

T'l/^o 1 3 d f^:. ^:<75 — Jjiffi^ t >v 1 4 tr. 

4x. to y? ^ -tci f ^ ^ ^3 m ^ ^ ma ^ 7j ^ ^ — i 3 b i^m 

^ ^_t^7^<— i 3 a (73^v^^^ 9 _t.mim^JAz^^rLX <o 
Thtgt^mmjj i 3 b^u^M^c. £ ^ tcigs^mimTJ^^— 

1 3 b <&^Mfmis£%tXJZffll : $ftfmi$tl^te. -^rix^etT^ ^^3* 
^ ^*PM P ^--ilx ^ .7vTL^i;|J^ :r - >- 1 1 (c^AI-a^AP 
-^-^ t3 ^ n 1 6 a , 16b, 16c, 1 6 d^^il 

30 ^frtsStt f TTXC i^o 19 . BSiA n 1 6 a ^Lt^5SiA □ 1 6 b {X 
^M^r-Y V y ~ V ~ v> 9 a ^U«^--r /i- ^ — ^ 9 b ^^"t" 
X ^ < _b5zE U fc^f& d 1 O [#:f^ U'C X — ^ 9 

c k-L^^^A^^t^^Yice^ia^ ^ixx:^^ 0 ^7^. K77 

1 3 d (70P_tmWlJ^vt7^^— 1 3 c -fM£Pfi§£. afcdbmiJ=tH^ 
13c. j&ZJZ~FJjs<— 13a OjfiliTKyT' 3 3 fMlliM 

^fi^7ryi l ^ ^ t tli ^ ixfc^iPM P 

i-mm-f- ^>p±ai p 17, is, 1 9 zy^^^fixgsxj- 

TV^o ^^5. [US 1 tp 1 2 fl^^g 9 ^ _h7J^- 

13d. "F77 13a. flu 77 -^^ — 1 3 e . ^rX^t^77^^ 

40 — 1 3 f ^ com&^rv^fr^—y^^&ttW^tt-^Jo&c, 

[0 0 2 7] _hiELfc^V^V8{±, _t^|3^Is3^ 

2 -F^Rtc:ig:ti- ^tL^^SBIT^ji^^i- ^ u— x, 2 o 
_hi-MM^g2 1 S:xLTs3:E^ti^fc^»^ x v 
^«18 aiCfiy-y 2 2^@^^ilT^'9, ^^iC^r(7> 
^ X X-^ fft 8 a X. K> 77 ( d f^: MSb IjtJ 2 3 T^^i^JX X 
VI 1 cD$^^iiLT^V^X8 l^i^EI^J; 9 ^ISiitf, 
tlTV^o ^^Jlej^S^2 3^^y>?y8rt«*(5[-rj;7 
-X-r.- - x 9 c ^[^]tx U^V^SE^^rTT LT^V V>^r±P7K 
^rt^g^^-^^TkAK VX 3 2 4 riS^^^^X-CV^^ ^V-VV 

50 8 60 p_t mifliJ^^ ^ < — 1 3 cftlJ^Jlfflff^X^S 3 a^aSirt 
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^ „ i^/£\s^m%gmm\*^ ^t* y ^v&jx- u 

75*. 8 CO_t£{$i.ZS5E 77 7 ^//^ 3 6 ~e 

fttJJBEzK^T" 3 3 d^^^^v?^ 8 mU^C0^C0^1tfc7j-E£_LF ^ 
tvZ> 0 ZT=-2^i/^ 8 ^^CO^h^T? ^^"^ 7 7 3 4 Tif^t^ 

rLt-^m^jf^w^i£ v mm 3 5 i^-c^z^zsz^m^ 

3 7 ^S£g$tLa o 
£0 0 2 8] ^/ci. ±x!!tfcv'^7^ Kl 0(i, EI 4 {77 10 

Vtcr>m^-r^ ^ ^ y ^ ->-:^ 7 KfcSVMi^^. 7 
Kytr^ — 1 O a hi „ 71 COfifr^P 1 () a CO ^ ^ td "F^fE^Ml 

-v & ^m*£<&W:%ft-$-*£Z^^ -T ^ V Z^Jf 1 Obi: 70 
fi5c^^fcv^^6^«o^ vy 2 t°-xM->^ 7 7 K~e 
$b '0 . ^^I7r 7/ l l t?^SH ^^i^iPEP ^r^co®^ 
lA^Mft'J fc: ^¥ ^ 0 ftugfl 1 O a (3; -7 v>^— ^ 9 c cO»ffe 

1 O b (^^^^^- 8 tdf^t-t ^ti^-y"^ y b ^ K> 20 

^•f^fetJSr/H CO V ^s?Jf — K§13 1 O b l^mti j- btLTV> 

^„ y y-sf-tf— K£P i o b i j^i Jj\hymmm rJfl-m±r\n] 

l^mtti- f- <S Jr. O l^WLtt^t? ^ ^ 1 O b 1 Ad^tf ^ 

^x. ^^^7^^ hlfPl o biA(^(iKii?L4 5^aS 
(t^nTV^? )o — z^z^z?z^ 8 f3: y issfJS— K®: 
^7*7 <£rs* h i o b i yv t^*f s itr.m^Lt^mcr) ~^ 7 
^ ^ b 4 l ^ffig^ix, ^-z^zr^^ v 4 x <7?5fe^^Pia^ 
l^-Mrf<. £ t^t^mm-fL 4 1 a {^iitfcfe#^> h 4 2 a & 
^ y Z^fjf — K^fTf-^7 -5r ^ hgpi Ob 30 

?L4 5 t^iffi Lf^#®M(i-f v h 4 2b Z> -7- t (7 

4Z «9 . e^^- 7 K^£f3 1 O b ^^7 ^ ^ h 4 1 t-^fl^oj 

(9 -M-rt ^^b^) 0 iy =*-^ *y Kst/ms i o a co F^mij^ 

^PiS^^it^^^P 1 O b (7)_t»ft^J^^P^a^t-^. .lii^JMFR 
1 O a o, 1 O b o/^^^^L-^e^i^i-t ^^x. -?r^ £b lb^> M-^f3 
1 O a o, 1 O b ot^-tt U-C^Jx.«^=^^^C0 3^t^*t3|6(--C?^ 

^c^ti^/ri^^^W-o^ "9 ->-^- ^ C> K ^ — ^ V =f 
y ^ A 3 o25Mt5 3 U-"C^^i-t/^^^lco^#+ 

^p*t4 3 coAi.mmii^^i&m^^^ K4 4 -e^^, ^-m^ 

M4 3 Tis-r^L/;- -T<S co^r|^_LF-r <5 0 40 

J: 9 ^*P^ y- ^ l 1 co®if^0#{n4ov ^'C ^ ^ 

K^B^ 1 O b ^*n^ t-^ii CO 3J^J vfR 1 1 b hi CD fB] co -r^- 
^^ P ^y-7'^^^.c^^^>-<<7j^< LTy' 7- ^^-m^r 

*y kmi o a i: ^>-v?>^ 8 micomm^i^m-r^ ^=*. 

*> K^SB 1 O b i: co *t IT^ U o o ^x ^ hu^H5 l 

O a hi^mm 1 O b ^ cop H Tco-> yi/^rtT o □ 

[002 9] ^=t~^ U/^^-Sp-^ -r 1 EI 1 id 

WJ: 5 icn^^^^^ ^ $A 8 a co. 12SJb>t7 ^5 
^^xaMBjbFnfe** 2 3 {Cl^i «9 ttl-f btLfcV^t$5*A^7 50 
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7- >--efe «9 , mmjimmmb 2 3 ic@^$nfc^x i i * hi 

-cryy^^ 1 1 a "9 ^Ua>^$ixA'^^:^co^>fK lib 

^ &<m-X.. ffi|ft[E]^2 3(7)[pI$5^J;oT[£]^,Pl)]$tL 

-ti^iei 1 ^^y^rr^— ©^iPEP §r^^s-r So 

2 3 (Zl^^^v^^^ 7>-^#8 a cr>y— V 2 2 {d^j-^-T 
5Mi:/ t C5J:9^7 p -y 2 5^@£$n, y 2 2 

y 2 5 ^ comt^-t^^;^ h-$-*£*z>i^^r zr z^^^ ^ 2 

[oo3o] co ^ ^^t?tm i commmmcnm^ 

Fi£J£A-Fcoig "9 T?feS 0 »F£^a-<yWlFl|B$(^*3^T, ^ 
Zy ^l^ 8 ^rS^Sb-r^> . ^ 7 ^7^8 a ^0^7°- y 

2 2 . -<yi^ h 2 e . 73Lr>^— y 2 5 u-c#t^bFnfe$fft 
2 3(r:f5ii^n?5 0 ^ti(^j:oT, ^KxK 2 4 rt^mm 

^Sr^-Thy? t>=^—$r 9 C CSJ^MT^^mm ^ t L ^ t t ^td. 

i^-ip^^r^i i /j^s^Sti ^ frh-x: m^-t- rw^ip7r> 
i i co^^t,- ^ ^-c?j i 3 ^co^m^esiA n i 6 

a, 16b, 16c, 16d (bn^^^^^4 P^i^^^V 
^tX. MSP.t^oTJiM'J^^MAL^y^-^- 
7 9 a, ^^7-7 9 ^1^7^^—^ 9 o ^^Sfl 

t5„ ##id, ^57vn 1 6 c^T>'BS^a 1 6 d /J - ^^7^ ^ 
tlfcMflP/iW l^^ — ^ — z^ 9 a ^t^^/L'^ — f> 9 
b (fc5tMW^^-7 9b^) 

^^=- — ^ 9 c ^r?^*p-^S COid^f LT\ BSi>\n 16a, 1 

6 b A^^A^nfc^iPJlP { Zy^ — y- — 77 9 a 7^0< 

J\"4r - 79 b ^r^-T d i: ^ < W-fJZz^ zh>^-—& 9 

rs^L^„ 7^^5-co^^^ rcriEi i >=^ 4 o -r >r<-r^M>K 

^rfSriy-^) ^ (c_J; „ FiSiAn l 6 b 75^^cO^SPJMLP co/y^ 

t^coHm-fb^r ^ ib t-Eis c: hi 7^5-e# a Q n^b^ap 

{it^rco^ 77 7^^—^ 9 c CO F£tc<R'I 7 7 Kl O 

a , 1 O b COP^^P^ifiili! U"C^ ib^L. ^^P77 7 yi 1(73 

P(i, /^£P7t> 1 1 CO!^#fc#l'J{C7feS^>— 7>>- 8 ^LTIK^ 
HE^VT^ 3 3^^^£PU/i^. Htm PI 17, 18, 19 
75^^->^>^4 CO^^tn^rtti ^tl^o 

loo 3 1] c w<t ^ ^Mtfc^ l ^UteWtitb 
f^t. ^Itv n i 6 a , 16b tj^ it,^^ ^ tis t^tftivm P T&^W 

^^ — ^ — 79 a ^Lt^^--Ty^^ —79b 7^7>-^- - ^ /jr < 

— ^7 — 79 a ^"^7^7 — 79b ^#^^tLT^^^0f 

If "C^i ^o^fi/ji^ipjl P iij; o T 7 v?^ - 9 c £r>^5fep 
i-^r t^T't, Lfd^oTy^-^ 9 ctO^ttfl 
^rlRl_b ^-^S ^ <^ 75>T?^ S 0 ^fe, ^ C7> .t 7 (7 7 777-i^- - 

^9 c (cit:^ipja^^A-r6^t{-4o^T^7V7- 

7 9 b hi 7 v^^— ^ 9 c: hi 05 vf" d 1 if ^X7"ci CtJE 

tT^c (^f ^^Pt± Kt^^^j -T7 ^ 7i -^r 4^m3% mm-w ^i&m 
L/ci:7 7>, ^ne< £ tTt«^HTfe5 7^- 
^ 9 c co r sj ^ 77 r^j H i (TO 1^15 KA_bi:-r^^bfefe 

77<7o^ 1 co^M/^im^^ov^-r i^;. ?r-r 



9 

yl/ A 9 b A A t?=n.— & 9 c A COmm^f fe d 1 & ^ Z? 

re — 9 c COM ^ ^'|B]^ftHl CO 1/15 J^_b A A -A >- 
y — A — A 9 a i: ;A-Ayi-A 9 b A coR^r^^-fei 9 

£f < t5 n £ tc *9 „ iiApiea, 16b^^^>v^ 
Ab/A^^^r. ^>f/^-7 9 b t 9 c t©P^ 

^m^^jtsv^p^^ttA u-cR*s-a*-^>^^ jz:^ ^ 9 

c (7?^iptt^^fi|^^[B]-t^-l±-'5^^^-C#S 0 J^A_tcO 
J: 5 I" LT, O 1 6 a ~ 1 6 ci /j^ A £ £x/A?^2j|] 

JSlP f^iPAW^^^^^^^^g a ^9 

[o o 3 2] ^^o. ±emi commmm-vte, 1 

6 a, 1 6b/5^#ALt^JlP(^y^-^-7 9 

a y^ c^A- A yi- a — ^ 9 b cot- ^Al^ Ar-Ayi mf0^ 
9 c(ciiA$nfc^\ - ^x{d|5M ^^x-r. m^-i-£ 

m 5 td^-f J: 5 id-f A — ^ 9 a CO _t#S^P £r A^-A /V 

^ — ^ 9 b co J^#£0f5 J: «9 _t^-— ^-ar"CSfi®-r^> cr. <*r 

-c\ p^jap 1 6 b^^^AL/h^*Piap^-r>^-^- 

>' A - - -A 9 a co^^t*f£^ffiHA-Cp^ H^^tA^ J: 
LT^ r co^-^. PliAPl 6b^?)^A^tl« 

=fcpmp*;*-r y- a — a — a 9 a A#*Ae*& L^m,t «g m^-t 

^-Ufc^tC^-^^— ^ 9 c id^fc^-r^, n ir £^£^7^ < 
^ - A — A ~ A 9 a (dfcb-^-C V&Mm^^ffi^^ # V /V^ 

— 7 9 b ^riffii^ LTV ^7A*6. 7 A -e — ^ 9 c 

[0033] E]6S3u T^^Bm^m^m 4 , 5 , 6 i=^<5 
?g p/i j = aj -a <s -h - mmimmcr>^.^z^^^mmmcr>m 

^-^zvmm^m 2 co ^^^m co #1^ ^- ,a -a^'J wt m m -e 

c o o 3 4 ] 2 commmm&^-i-m e -e«. isi 1 c^a^ 
lta^-a ;v^-7 9 b t7 iA--^— ^ 9 c a- com^m^rm a 

1 /A "A /-e— A 9 c COM ^*[p]^feHl(^ 1/15 iAAi 
U-T A - A - A 9 a £ ^--fyi-A — ^ 9 b i: co^P^^f- 

£fe J: »9 < ^o-CU^fctT^tc-f-t^i-r „ A y- A — ^ ^ 9 

a hi^r^C 7 9 b t coBgCP^ ^f-^d2^r^--f ^ 

9 b^l A .A' [A A vA 112 CO 1/15 JiA h. t — 
& — ^ 9 b £ ^ 9 c £ CO IS&flB Tf"$fc J: «9 < 

PliAP 1 6 a&WJAP 1 6 btt^^-f y^-^ 

— ^ 9 a Ir^tr ^ ^£ < _tizfe X^tZL^rm d 2comm%ryy- U 
T^/V^ —^9 b (^itt^A plt^^fM^gdg 
j^lctTfeSo coftii co>t^^ {d oV^Tfi, Hfj)zt5 L/i[^l 

[00 3 5] co ^, (dt#^ Lfc^2 (zymmmm-^rx^ 

^77^1 1 CO LsJ ^zi { 31 J; "C 1 3^co^^2^ 

SPMP i: LTPi^iAn 16a, 16b, 16c, 16d/!n 
P.^.V^y^ 4 P^Iid^:^ ^^L^5 ^ # „ ^ i A U 1 G o ^ O' 

es^xn i 6 d ^^^A^tifc^spMP co^^m^^^-Y 

— — ^9 a LTt^i-^-^/l-^ -7 9 b 
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*n ^ ^ CO id ^ U , BSiA 1=1 1 6 a ^O^iA □ 1 6 b ^ tb> 
Wy\^t^t^^mmiF> iX-T — & — ^9 a ^r^-m y fjt 

< mm^^ s^-t- — 9 b M^A^tbS. jico<ir 
I^El 6 ^ 4 1 -C^-^^m*5^ra9Jt^ ^ n h td J: 9 . p^jAp 

16b - y> co^^/sl P co yjfctx- co R y#f b: ^ ^ idp^l ^ ^ 

[0 0 3 6] r.coi ^ L/if5 2 co^K&TT^ftgid 

f^A 9&iAni6a, 1 6b75^#A^nf'^®P^ 
^-^ — ^ — ^9 a ^r7>-r n i: /Jr < it^^-^^^ — 7 9 b 

io i^W7\^rb<s 0 rtL^j; 19, -r ^ a — ^ — ^ 9 a -e ma 
^nrv^jiv^im^te^^Mmp ^ -r ^f--Y /i- 

^ — ^9 b A^ O ^ ^n=-— ^ 9 c ^r^A[J-r <5 r. ^s-e# s 
L.fcTiS-o-r^-^r A"!r — =5 9 b ^tJ«^^^. — & 9 c co^^p 

- 5 a r. com" 2 co^^fe^ftg^d^3v^T ^-r ^ ^ — ^ — ^a 9 a 

<h A — ^ 9 b <h cog^ra ^t-fe d2^A^yv^ —^9 
b <7)^^^-fB]^-}feH2CO 1 A 1 5 iA h A L-^/yL-^ — ^ 
9 b <Jr ^ A^-^ 9 c <t coR^P^-J-^J: ^ < Z> d i: 

id A «9 . BSiAn 16a, 16b 7b* thm?^ ^ Z^f^^M^: . 
20 ^>-^-^-7 9 a tA-Y^^-7 9 b i: (7)^(0^^ 
/£V^:P^;grAr- LTRtt/5-o^(3A-r & — =7 9 b 
sK~t-Z> n ±: *s-e# dHici «9 . ^--A — A 9 b yA 

tJ«^ sy^-- - A 9 c co^rAil^tfe ^r^fe^i- pSl Jb -tt ^. yi A 
-C A . ^^A^/v^-7 9 b (D^tt^^fpiALW^l^ 

i^tcLT, eS^yvn 16a — 1 6 d 7J ^ ?j >Pf- Av AL 7A ^*fl 
mP^ffiV^. M^W^^^^^^|¥9 a-9 
o A. ^ ty ^A 9 d ^mmm^ < i^rAfl-A^ ^^r^TtSc 

[ o o 3 7 ] ^c*5 H A^we^ 2 co mfifcmm -e ^ . e^i^n 1 

30 6 a, 1 6 b^^^AbTcMJEP^V^-ftLfc^y^ — 

a — a 9 a ~ y tn < m^^-^r a — a 9 b ^^Av 

^ti./=^A yi AbfdPgiArL-r. ^'J^ifA^ 7 i^AAJ: 9 tc^ 
2- A — A — A 9 a CO A^gHS £r ;A-A A — ^ 9 b coA^^S 
A 0 _Li.A"— -5^,A f A yt A rtd, El A^ <5 n A X.A Pi^iApi 6b^ 
LfcMJlP^^ y-' A — A — A 9 a AT A'C A" A 
/^-7 9bl^At5iv^U A A ^ - A -A 9 a 
CO /*fr£[]f£ftM £r tff-^ "C _t ^ -i±" ^> 5> (d L-C *5 J:v\ 3= co 

A> . i 6 b /j ^ a. ^ ^L7A ^^p;mi p f a A ^ ^ 

— A — A 9 a irH^m AAA JA A 9 K yA A-TA^ty: A^A 

40 yvy-7 9 b(c v)fc AvA^ ^ r. A A y>A A y- A — A — A 
9 a co7^^SfAA-A .^y-y 9 b ty:i±i-<-C/j ^ ^7A#o 
A- A A — A 9 b co ?fr SxPf^-Rg ^Ai)il^ft ^ ^ yi A f A/X 
v\ 

[0 0 3 8] 7^*5, ^^l^^^m^ftbHi^ 3 ^yU-cO-^^ 
ftiicOzbTK • ^s^m^corn-^-iA^^iciMffi L.~C ^ J: 
50 [ O O 3 9 ] 
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immcommi w±«j;5^, ^mmcomMm i ~~ 3 

[0 04 11 mt-^fl-. ft*il3^6^0J^J:tL(^ 

#?a^titt^^ ^ff^ -c t5 ^ nsm ^ £p m «t -=» -c ^ p^ 
M 3s j& tj* t" v5f£fR<J f^^g ^^n-r <5 t 7^1? # „ U- 

r&I_t tS^tZ> ZL hi ^>o 
[0 0 4 3] ^7^4#(^i. lt*Jl5t3:#^B^^j:tL{i\ 

^mm^^m^ comco^mi^j^^mm^^- i^-x: 
- ^ -rnz.jz k> m m 3zi&%5%t zjz^rm m m 

[0 0 4 4] ^7^4#t^. m^me (^#^^g^^i:ntt\ 
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[EI 3] [g] l ^^1-^' 1 co^^jr^ftg/iSiSffl ^^L^^^i> 

>- m. co &-mmm & ^ -r m *zmm m -e ^> 0 
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9 a 
9 b 
9 c 
1 1 
1 6 
d 1 
d 2 
HI 
H2 
P 



~d p^jap <,my^ n ) 

-< ^ — ^ —=7±i ^r^C hi co mm ^i vfe 

v> ^ ^ ^ ^jii^j 
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